Pork loins (n = 72) were selected so that marbling scores would range from "practically devoid" to "abundant" in the longissimus muscle. Loin chops were cooked and rated by a trained six-member sensory panel. Physical and chemical characteristics were stratified according to marbling level (divided into 10 subclasses), muscle structure, shear force, overall palatability, and juiciness (each divided into three subclasses). The highest ratings for overall palatability were assigned to chops with high reflectance (685 nm), low moisture (70.1%). high i.m. fat (9.1%; or, high marbling score), low protein (19.4%), and low cooking loss (25.9%). Chops with the highest percentage of cooking loss were high in moisture content (75.59%), low in i.m. fat (1.78%), and high in protein content (21.54%). Differences in muscle structure, shear force, overall palatability, and juiciness were associated with differences in percentages of protein, moisture (whole tissue basis [WTB]) and fat (WTB). Pork loins with marbling between "practicalIy devoid-plus" and "small" had (P < .05) more protein and less fat (WTe) than loins with marbling scores between "modest" and "abundant." Loins with overall palatability ratings between 4.0 and 6.0 had more moisture and protein (P < .05) than did loins with palatability ratings of 6.1 to 8.0.
Materlals and Methods

Selection of Loins.
Pork loins (n = 72) were selected by three trained evaluators to have marbling (MAR) scores of "practically devoid'' through "abundant" (USDA, 1980) in the longissimus muscle at the lO/llth rib interface. Loins also were scored for muscle structure (University of Wisconsin, 1963) at the time of selection, with one representing extremely open structure and five representing extremely closed structure. Loins were cut to expose the longissimus muscle and allowed to bloom for 20 to 45 min before scoring. The center section (11th thoracic to 5th lumbar vertebrae) of each loin was boned to obtain the longissimus muscle; those muscles were used for all subsequent analyses. Values obtained for muscle structure (MUS) score, WarnerBratzler shear (WBS) force, juiciness (JUC), and overall palatability (OP) were stratified into three subclasses. Loins were assigned by MUS score as follows: Group 1 = structure score of 1; Group 2 = structure score of 2 or 3; and Group 3 = structure score of 4 or 5. Shear force requirements (to shear a 1.27cm core) for stratification were as follows: Group 1 = 4.1 to 6.6 kg force; Group 2 = 2.7 to 4.0 kg force; and Group 3 = 1.6 to 2.6 kg force.
Juiciness ratings were stratified as follows:
Group 1 = scores of 2.8 to 4.6; Group 2 = 4.7 to 5.9; and Group 3 = 6.0 to 8.0. Overall palatability rating (8-point rating scale) groups were as follows: Group 1 = scores of 5.0 or less; Group 2 = 5.1 to 6.0; and Group 3 = 6.1 to 8.0.
Proximate Analyses. Muscle samples for chemical determination were frozen in liquid nitrogen and powdered in a high-speed blendes. Total moisture was determined by measuring the weight loss of duplicate 2-g samples from each longissimus section after drying for 24 h at 102'C. Fat content was ascertained by measuring the weight loss of the dried sample resulting from 8 h of continuous extraction using diethyl ether in a Soxhlet fatextraction unit (AOAC, 1984 on a whole tissue basis (WTB) and on a moisture-free tissue basis (MFB). Percentage of protein was determined using the Conway microdiffusion technique on duplicates (Conway, 1957) . This technique depends on the transfer, by diffusion, of ammonia from an alkalized solution to a standard acid, followed by titration. Determination of Palatability. Samples weighing 100 g (3.2 cm thick) from the longissimus muscle were frozen and stored (-34'C) for approximately 90 d. Each frozen chop was placed in a 3S"C refrigerator for 12 h before cooking to facilitate the insertion of metal thermocouples. Each sam le was ovenfinal internal temperature of 75'C. Thermocouples were used to determine internal temperature of each chop every 60 s during the cooking period. Each chop was weighed before and after cooking to determine cooking loss.
Meat samples were scored independently by six trained sensory panel members for TUC and tenderness according to 8-point descriptive rating scales (Cross et al., 1978) . Overall palatability was determined from a composite of independent sensory attribute scores. Although not recommended by AMSA (1978) , OP was used to address problems similar to those described by Tatum et al. (1982) and was therefore included in the analysis. WarnerBratzler shear force was measured (shearing perpendicular to muscle fiber orientation) in duplicate on five cores (1.27 cm in diameter) that were removed after the cooked samples had cooled to approximately 25'C.
Measurement of pH.
A 10-g sample of longissimus muscle (raw) was trimmed of all epimysium and S.C. fat, chopped, and thoroughly blended with 40 ml of deionized, distilled water in a high-speed homogenizer7. A pH determination of the homogenate was made by use of a glass electrode pH mete+.
Measurement of Color. Percentage of reflectance at 685 nm (Ockerman and Cahill, 1969) was determined by use of a specuophotometerg with a color reflectance attachment that measured a rectangular surface area approximately 16 mm2, Muscle samples (3.2 cm thick and approximately 6.5 cm wide) were evaluated and reflectance was expressed as a percentage of the value obtained for a magnesium carbonate block, which was taken as 100% (the industry standard of white reflectance). Miller et al. (1985) . and Ramsey et al. (1989) . Renk et al. (1985) concluded that the lipid retention within the boundaries of muscle is very high, if not totally complete.
This seems reasonable because i.m. lipid is stored in the interfascicular spaces of muscle, and, because these spaces are not necessarily continuous from one end of the muscle to the other, fat could not easily escape when it is rendered during cooking (Re& et al., 1985) . Removal of S.C. fat does not allow extra cookout of i.m. fat from cooked chops (Novakofski et al., 1989) . Heymann et al. (1990) showed that removal of S.C. fat does (61.7%) and the least ether extractable components (9.4%) from its muscle. Samples with the highest cooking loss percentage were high in moisture percentage, low in reflectance value, and low in fat percentage (or, low in marbling score). Chops higher in percentage of moisture exhibited more weight loss during cooking and were less juicy (Davis et al., 1975). The highest JUC ratings were assigned to samples low in percentage of moisture, high in MAR, and low in Wl3S force values. Increased JUC was associated with higher longissimus pH (Davis et al., 1975; Fox et al., 1980; DeVol et al., 1988) . Juiciness ratings were positively (P c .01) associated with reflectance (r = .31). Change in pH affects water holding capacity, which affects light absorption capability or reflectance (Judge et al., 1989) . Increased raw moisture content resulted in more weight loss during cooking, lower JUC ratings, and lower palatability scores overall. These results coincide with those of Davis et al. (1975) .
Data from the 72 loins were stratified into 10 marbling score groups ( Davis et al. (1975) . Marbling level was used rather than lipid content to stratify loins because we wanted to use a rapid visual quality assessment in addition to using an existing attribute for pork carcass quality. Six to nine observations were recorded for each of the ten USDA MAR score groups. Moisture percentages were higher (P < .05) and i.m. fat content was lower (P < .05) among samples in Groups 1 through 7 ("practically devoidminus" to "moderate") than among samples in Groups 8 to 10 ("slightly abundant" to "abundant"). This established relationship be- "abundant" were assigned to Group 10, etc.
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tween moisture and fat is also evident in previous research (Slover et al., 1987; DeVol et al., 1988; Bacon et al., 1989; Heymann et al., 1990) . L o i s with MAR scores of "practically devoid-minus" had the highest (P c .05) cooking losses (33.4%). Pork longissimus muscles with MAR scores between "practically devoid-minus" and "small" had (P c .05) more protein and less fat (WTl3) than longissimus muscle with a MAR score between "modest" and "abundant. Heymann et al. (1990) reported similar findings for crude protein and MAR. Consumers who select pork chops with less MAR will tend to increase the protein content but decrease the fat content and tenderness of the muscle in the chops (Ramsey et al., 1989) . Marbling stratification did not result in differences for pH (P < .OS). Fjelkner-Modig and Persson (1986) reported that correlation coefficients between i.m. lipid content, color, and pH values were, in general, rather low. These conclusions are consistent with those of other researchers (Martin and Fredeen, 1974; Bakke and Standal, 1975; Lundstrom et al., 1977; Sather et al., 1981) . Groups 1 through 7 ("practically devoid-minus" to "moderate") had similar reflectance means, whereas Groups 8 to 10 ("slightly abundant" to "abundant") had higher (P < -05) means (Table 4) .
Stratification systems based on MUS, WBS force, OP, and JUC successfully segmented the loins into groups that differed (P c .05) with respect to fat (WTB) percentages ( Table 5) . This would allow the retailer to sort product more effectively and assist consumers in product selection based on their nutritional desires. Lipid content of meat is important because of its high energy density relative to protein (Renk et al., 1985) . Longissimus muscles with OP ratings between 4.0 and 6.0 had (P c .05) more moisture and protein than did loins with palatability ratings of 6.1 to 8.0. ("very dry" to "slightly juicy").
Low JUC ratings (2.8 to 4.6) had the lowest mean pH values. DeVol et al. (1988) reported a low correlation (r = .30; P < .001) between pH and JUC, as well as between percentage of cooking loss and JUC (r = -.26; P < .01). Davis et al. (1975) reported a correlation (r = .31; P < .01) between pH and JUC and indicated that higher pH values were associated with higher N C ratings. Stratification by JUC successfully segmented the loins into groups with respect to cooking loss (P e .05).
Cooking losses were minimized in chops with maximum ratings for M U S (extremely closed structure), OP (extremely palatable), and TUC (extremely juicy). Muscle structure successfully segmented loins with respect to percentage of protein, moisture (WTB), and fat (WTB). Stratification by WBS force was successful in grouping loins that differed in reflectance. These findings agree with those of Davis et al. (1975) , who reported that chops with a high reflectance at 685 nm were more tender and had lower W B S force values. lrnplicatlons Stratification of chops (loins) based on marbling, muscle structure, and shear force successfully segmented loins into groups that differed in physical traits. It is fairly well established that juiciness and overall palatability can be predicted using marbling, muscle structure, and shear force stratification groups. Because palatability stratification scores also were shown to successfully segment loins into groups differing in physical characteristics, marbling, muscle structure, and shear force may provide a tool for retailers, processors, and foodservice establishments to disseminate nutrient information to the consumer (as well as expected cooking loss percentages) and meet healthconscious consumers' demands. 
